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and it is not likely that any electrolytic process can achieve marked success on any other basis. The regeneration may be direct; that is to say, take place in the electrolyzer and under the action of the current; or the anode products may be withdrawn from the electrolyzer and then in some way combined with the solution.
Whatever method is adopted, the solution, in a cyclic process, is likely to become charged with impurities and thus reduce the efficiency of the deposition. Two alternatives present themselves; either to purify the solution, or waste it at intervals. If the solution is wasted, a small portion of it may be withdrawn at every cycle, and a corresponding a-mount of fresh water added. This can be done quite readily if there is more solvent regenerated in the process than is consumed by the ore.
Various methods have been suggested for purifying a foul electrolyte; these differ somewhat as a sulphate or a chloride solution, is used.
The injurious effect of an impure electrolyte is shown more particularly in the electrolysis. The undesirable inetals in the solution may be deposited with the copper if the solution has become impoverished, or else useless energy may bo expended in reduction and oxidation, or in deposition and immediate* solution, under the influence of the current.
A comparative measure of the energy required to deposit the various metals, is obtained by taking the heat of combination of the inetals with oxygen, to form salts. Those metals are first deposited which have the lowest heat of combination, other things being equal. The order of deposition may be approximately stated as follows: gold, silver, copper, antimony, bismuth, arsenic, lead, nickel, cobalt, cadmium, tin, iron, zinc, manganese. The alkali metal salts, either the chlorides or sulphates, are only decomposed with considerable difficulty, nevertheless, when high current densities are employed they may frequently bo the cause of considerable loss of efficiency.
Cold and silver will be deposited with the copper, and the deposition may take place either chemically or eleetrolytically. Neither gold nor silver are likely to be in sulphate solutions; both may be in chloride solutions.
The order of precipitation, an given, in dependent upon certain conditions which must be observed. Principally among these conditions are the strength of current, the nature of the electrolyte, the relative proportion of the metals in solution, and if the solution is low in copper, whether or not the electrolyte in agitated. If the current density, and consequently the voltage, exceeds a certain strength, all the metals, or several of them, may be deposited together. The more neutral the electrolyte is, the more easily will the more electropositive metals be deposited. The current is always striving to decompose the electrolyte into metal br oxide and acid or the acid radical; while the liberated acid is striving to redissolve the liberated metal or oxide. These two forces are diaphragm would not act as $ diaphragm; but as a bipolar electrode. The currentt likely to occur,e,                   0.78 per cent.
